There are few studies describing the occurrence of injuries in ultimatedcommonly known as Ultimate Frisbee. We present the case of an elite ultimate player who suffered a proximal hamstring avulsion injury. A 26-year-old male athlete was evaluated in our office 2 weeks after being involved in a collision during an ultimate game. Magnetic resonance imaging of the hamstrings showed an extensive, highgrade right-sided tear with a 5e6 cm of tendon retraction and moderate signal in the muscle extending to the thigh. Delayed open repair of the avulsed tendon was performed through a posterior approach under general anaesthesia. Twelve months after surgery, the patient had no complaints, and his range of motion and strength had recovered to preinjury levels. The patient has since competed at the national club level and the professional level. This case reports on the success of the primary repair even after a delay in treatment of several weeks and significant tendon retraction.
Introduction
Ultimatedcommonly known as Ultimate Frisbeedis one of the fastest rising sports. It is a limited-contact seven-on-seven sport played with a 175-gram flying disc. Players attempt to score points by passing the disc to a teammate in the opposing end zone. Combining skills from soccer, basketball and football, it makes for a fast-paced, high-intensity game.
There are few studies describing the occurrence of injuries in Ultimate. However, lower limb muscle injuries, particularly hamstring strains, reportedly occur at a high rate. 1e3 Hamstring injuries are a common occurrence among athletes. Hamstring avulsion injuries, on the other hand, are rare and may be missed without a proper differential diagnosis. We present the case of an elite ultimate player who suffered a proximal hamstring avulsion injury and who underwent delayed surgical repair. The common mechanism of injury for hamstring avulsion involves eccentric contraction of the hamstring muscles after forced hyperflexion of the hip with the knee fully extended. 4, 5 Our patient was injured during an ultimate match after being landed on by another player while diving to catch the disc. Previous studies have shown an association between delayed intervention and poor clinical outcomes. 4e6 Owing to health insurance issues, surgery could not be performed until 9 weeks after the injury happened. The patient was informed that data concerning the case would be submitted for publication, and the study was approved by our institutional review board.
Case report
A 26-year-old male athlete was evaluated in our office 2 weeks after being involved in a collision during an ultimate match. The incident occurred when the patient dived to catch a disc thrown by a teammate, and a defender from the opposing team landed on top of him while attempting to intercept the throw. He described feeling a "snap" followed by immediate pain around his right glutaeal area. Weight-bearing on the affected side was painful. He was unable to return to play and continued to have pain and disability during the following days. The patient decided to seek medical opinion after his symptoms did not improve for 2 weeks.
On examination, the patient had tenderness to palpation over the proximal portion of the posterior right thigh, with a palpable defect of the muscle tendon junction of the medial hamstring proximally. He had ipsilateral decrease in strength and flexibility.
Plain radiographs of the hip and knee did not reveal any abnormalities. Magnetic resonance imaging of the hamstrings showed an extensive, high-grade right-sided tear involving the entire conjoined origin and the majority of the semimembranosus origin ( Figure 1AeB ). There was a 5-to 6-cm retraction of the tendon and moderate signal in the muscle extending to the thigh. Scarring and thickening of the sciatic nerve was observed. No dominant haematoma was present.
Surgery was delayed for an additional 7 weeks, as the patient had not received approval for the procedure from his insurance company. Once authorisation had been obtained, the patient was brought to the operating room, and open repair of the avulsed tendon was performed through a posterior approach under general anaesthesia. A longitudinal incision was made centred over the ischial tuberosity and extending distally. The incision was taken down to the level of the hamstring fascia and the glutaeal fascia. The sciatic nerve was identified and dissected free of adhesions. The hamstring stump was identified 7e8 cm distal to the ischial tuberosity. Scar was circumferentially removed from the proximal hamstring tendons and muscle. Primary repair of the avulsed tendon was performed. Knee flexion was held throughout the repair process to ease tension on the construct.
The patient was immobilised with a hip abduction brace locked in extension for 6 weeks. At 6 weeks after surgery, the brace was fully removed, and the patient was instructed to start weaning himself off the crutches. His motor examination showed 5/5 strength of the extensor hallucis longus, tibialis anterior and gastrocnemius muscles. The patient reported no complaints of numbness, tingling, paraesthesias or other nerve symptoms. He was also instructed to perform progressively increasing range of motion exercises, with the supervision of a physical therapist. At 12 weeks after surgery, the patient had excellent range of motion and was starting to regain some strength in his hamstring. He was advised to continue physical therapy with a focus on progressive strength training.
Twelve months after surgery, the patient had no complaints, and his range of motion and strength had recovered to preinjury levels. He had presented no neurologic complications. Therefore, he was medically cleared and authorised to return to playing ultimate. He has since continued to compete successfully at both the national club level and at the professional level.
Discussion
Hamstring avulsion injuries have a high risk of subsequent morbidity, including compartment syndrome, 7, 8 nerve damage, 9 decreased motor strength and muscle atrophy. 10 Most of the hamstring avulsion cases reported in the literature occurred during noncontact sports such as waterskiing or cross-country skiing, usually as the result of a forceful contraction occurring during a fall. 5, 10 We have reported on an ultimate player who suffered a contact injury when an opposing player landed on top of him after both attempted to make a play on the disc. Yen et al reported on the rate of injuries during the Ultimate Players Association College Championships, including one instance of a hamstring injury while laying out that prevented the return to play of the athlete. 3 However, to our knowledge, this is the first reported case of a proximal hamstring avulsion injury occurring during an ultimate match. Wood et al reported on the increase in complications and decrease in postoperative outcomes after delayed surgical repair. 5 Orava and Kujala also recommended surgical repair within the first few days after sustaining the injury, citing the increase in technical difficulty when aiming to perform a primary suture of the hamstring muscles to the ischial bone. 4 Subbu et al recently reviewed 112 patients with proximal hamstring avulsion injuries and confirmed that early intervention was associated with an earlier return to preinjury levels of competition. 6 Furthermore, two patients who underwent delayed intervention suffered a partial rerupture and eventually retired from highly competitive sports activity. Our patient failed to seek medical attention immediately after the injury. When seen by us 2 weeks after the incident, he had significant tendon retraction and some sciatic nerve involvement. Previous studies have reported sciatic nerve symptoms after hamstring avulsion injuries. Street and Burks reported on a case of foot drop 6 weeks after an avulsion injury. 9 Conservative treatment in cases of tendon retraction leads to activity limitations and a decrease in quality of life. 11 Furthermore, patients who undergo allograft reconstruction of a retracted tendon may not return to normal function. 12 Therefore, we arranged for the patient to undergo surgical repair, including neurolysis of the sciatic nerve. However, his surgery was delayed for an additional 7 weeks due to health insurance issues. When the patient was finally brought to the operating room, we were able to successfully perform a primary repair of the hamstring muscles by suturing the tendons to the ischial bone using anchors, despite the presence of significant tendon retraction and scarring of the tissues. Extensive mobilisation of the sciatic nerve and the retracted tendon was necessary. The tendon was reattached to the ischial tubercle without tension only when the knee was flexed to 30e40 with the hip in extension. Postoperatively, knee extension past 45 was blocked for the first 2 weeks with a Bledsoe brace that was integrated into a hip abduction splint. The knee was then progressively brought out to full extension by allowing 10 more of knee extension per week until full extension was achieved. Hip flexion was limited for 6 weeks with continuous brace wear. One year after surgery, the patient had not presented any neurologic symptoms, and his motor strength and range of motion were comparable with preinjury levels. Having no active issues, he was medically cleared and was asked to follow-up as needed. Since then, he has returned to compete in ultimate at both the national club level and the professional level.
We present this case to increase awareness of this type of injury within this population and to report on the success of the primary repair even after a delay in treatment for several weeks and significant tendon retraction.
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